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1. Introduction
This contribution considers an open issue related L2 relay control plane that should be addressed.
2. L2 relay CP issue
2.1. Rejection of relay UE’s RRC establishment
Based on the email discussion [1], it was confirmed in RAN2#115 of the agreement reached in RAN2#113:
Step 2. The Remote UE sends the first RRC message (i.e., RRCSetupRequest) for its connection establishment with gNB via the Relay UE, using a default L2 configuration on PC5.  The gNB responds with an RRCSetup message to Remote UE. The RRCSetup delivery to the Remote UE uses the default L2 configuration on PC5. If the relay UE had not started in RRC_CONNECTED, it would need to do its own connection establishment upon reception of a message on the default L2 configuration on PC5. 
And the LS response to SA2 [2] mentions that:
Based on the above, RAN2 understands that for relay UE in CM_IDLE, a suitable timing for the trigger for service request is from AS layer, e.g. upon reception of a message on the default L2 configuration on PC5 as in above Step 2.

And the LS response to SA2 implies that the relay UE’s service request is triggered after relay UE receives the RRC setup request message and not due to PC5 connection establishment, and that the status of the PC5 connection between the remote UE and the relay UE does not impact the timing of when the RRC_IDLE relay UE triggers its own establishment request.
Observation 1
The relay UE triggers its own RRC establishment request when it receives an RRC establishment/resume request from its remote UE and not upon PC5 connection establishment.
Under the successful establishment/resume procedure, it is assumed that the relay UE will forward the gNB’s RRCSetup or RRCResume message to the remote UE.  However, it is still uncertain based on the email discussion in [3], what happens when the relay UE’s own RRC establishment is rejected by the gNB, since the relay UE can no longer deliver the remote UE’s establishment/resume request to the gNB.  There are currently three options under consideration:
1. The relay UE informs the remote UE of its RRC rejection.
2. The relay UE does not inform the remote UE of its RRC rejection and the remote UE waits for T300/T319 to expire. 
3. The relay UE releases the PC5 connection with the remote UE.

With Option 1, when the relay UE informs the remote UE of the rejection, then the remote UE may inform its upper layer about the failure to setup the RRC connection and the RRC procedure ends which matches up well with the existing connection rejection procedure. Although the rejection is for the relay UE’s connection request, it is equally applicable to the remote UE since the relay UE’s connection request is on behalf of the remote UE’s need to connect to the gNB. And once the remote UE considers RRCReject as received, it may inform its upper layer of the failure to setup the RRC connection which will allow the remote UE to perform relay reselection. 
Observation 2
If the relay UE own connection request is rejected and it informs the remote UE of this rejection, the remote UE may assume that its RRC establishment/resume request has been rejected by the gNB. 
With Option 2, since the relay UE does not inform the remote UE of the rejection, the remote UE will further consider its action only after the timer T300/T319 expires.  In addition, to the delay in the connection request, the UE’s behaviour differs whether the unsuccessful access attempt is timed out or rejected.  It the connection is rejected, the UE may immediately search for other candidate relay UEs, possibly connected to a different cell (this assume the waitTime in the RRCReject, if configured, is unknown to the remote UE).  If the remote UE waits until timer expiry, the remote UE may attempt the connection request again depending on the configuration of connEstFailureControl that may be included in SIB1. This will further delay its connection to the NW and possibly increase burden to an already congested gNB with additional access attempts.  In our view, reception of RRCReject and timer expiry are different and are designed to evoke different UE behaviours.  If the remote UE receives the RRCReject, the remote UE will inform its upper layer immediately without waiting for T300 expiry and without applying the resending of RRC Setup Request based on connEstFailureControl. Also, any delay for the remote UE to access the NW will adversely impact the QoS requirement in the ProSe layer. Furthermore, the timer (which wasn’t designed for relaying) is configured mainly to account for possible Uu radio link problem, which is not observable from the remote UE’s perspective. So, the remote UE does not have the benefit of being able to evaluate whether a cell is a suitable cell before making another access attempt.  
Observation 3
If the remote UE relies on timer expiry for its connection attempt, it may result in unnecessary delay for the remote UE to reach the NW, esp. when there may be other relay UEs available for connection.  
With Option 3, although the release of the PC5 connection will trigger the remote UE to perform relay reselection, if the relay UE continues to satisfy upper layer requirements and is the closest relay UE, it’s likely that the relay UE will be reselected again, since the remote UE does not know the cause for the PC5 release.  Therefore, the subsequent RRC connection request will likely fail again.
Observation 4
If the relay UE releases the PC5 connection to the remote UE as a result of receiving RRCReject, it is likely that the remote UE will perform relay reselection to the same relay UE.  
Considering Observations 2, 3 and 4, and to have a better alignment with the intended UE behaviour for the RRC connection procedure, the relay UE should inform its RRC rejection to the remote UE. It could also be considered, if waitTime, if configured in RRCReject, should also be forwarded to the remote UE, whether the waitTime, which is meant for the relay UE’s establishment request, should also apply to the remote UE, or if a different wait time is needed. 
Proposal 1
If the relay UE receives RRCReject from the gNB for its own connection establishment request, it should inform the remote UE.  
Proposal 2     It should also be considered if waitTime, if configured in RRCReject, should also be forwarded to the remote UE and if the same waitTime should be applicable to the remote UE. 
Once the remote UE receives the information/indicator from the relay UE, the UE may perform relay reselection. It may be further considered, whether it is necessary to restrict the remote UE from sending another connection request via the same relay UE, but we assume a smart remote UE will try to reselect another relay UE on a different cell, since the Cell ID information is readily available in the discovery message sent by candidate relay UEs.  In the legacy procedure, the UE’s supposed to inform the upper layer of the reception of RRCReject, but the remote UE should not be restricted from sending another connection request via the same relay UE, esp. if no suitable candidate relay UE can be found.  
Proposal 3
Upon receiving the RRC Reject indicator from the relay UE, the remote UE should be allowed to resend the RRC establishment/resume request with the same relay if no suitable candidate relay UE can be found.  
3. Conclusion 

In this contribution, we considered the issue with L2 relay CP procedure.  RAN2 is kindly asked to take into account the observations and proposals below: 
Observation 1
The relay UE triggers its own RRC establishment request when it receives an RRC establishment/resume request from its remote UE and not upon PC5 connection establishment.
Observation 2
If the relay UE own connection request is rejected and it informs the remote UE of this rejection, the remote UE may assume that its RRC establishment/resume request has been rejected by the gNB. 
Observation 3
If the remote UE relies on timer expiry for its connection attempt, it may result in unnecessary delay for the remote UE to reach the NW, esp. when there may be other relay UEs available for connection.  
Proposal 1
If the relay UE receives RRCReject from the gNB for its own connection establishment request, it should inform the remote UE.  

Proposal 2     It should also be considered if waitTime, if configured in RRCReject, should also be forwarded to the remote UE and if the same waitTime should be applicable to the remote UE. 

Proposal 3
Upon receiving the RRC Reject indicator from the relay UE, the remote UE should be allowed to resend the RRC establishment/resume request with the same relay if no suitable candidate relay UE can be found.  
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